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OEHOTHnHHECKAfl CTPYKTYPA H EE ^HHAMHKA HA PA3HHX 
3TAnAX PEnPOflYKTHBHOrO nEPHOflA PROTEOCEPHALUS 
OSCULATUS (CESTODA: PROTEOCEPHALIDAE) - nAPA3HTA COMA 

SILURUS GLANIS 

© JI. B. AHHKHeea, B. H. Xapmi 

BbiHBJieHa ziHCKpeTHan M3MeHHHBOCTb MeTbipex npn3HaKOB P. osculatus , xapaicrepH- 
3yiomMx ocHOBHbie (JjyHKUMOHajibHbie KOMruieKCbi uecTOji: npnKpenHTejibHbiM m Tpocj)H- 
KO-penpoxiyKTHBHbiH. IlpoBe^eH aHajiM3 (JjeHOTHnMnecKoro pa3HOo6pa3HH P. osculatus H3 
2 Bbi6opoK, cooTBeTCTByiomHX pa3HbiM 3TanaM penpoayKTHBHoro nepnozia nonyjinuHH. 
BbicKa3aHa rnnoTe3a 06 aflanTHBHOH HepaBHoueHHocTM (})eHOTMnoB k ycjiOBHHM pa3BM- 
THH. 

B nonyjiHUMOHHOH GnojiorMM 6ojibiiioe BHMMaHne y^ejineTCH (J)eHeTHHecKHM 
HCCJie/iOBaHHHM, no3BOJi5nomMM Mcnojib30BaTb reHeTHHecKMe no,axo,abi n npnHUH- 
ribi npn mynemm 4)opM, co6cTBeHHO reHeTHHecKHH aHajiH3 KOTopbix 3aTpyaHeH 
hjih HeB03M0xeH. HaM6ojiee nojiHO b Hacroamee BpeMfl H3yneHbi MJieKonHTaio- 
mne h penTMjTMM, b MeHbiiieH CTeneHM — HaceKOMbie, pbi6bi, /ipeBecHbie pacrreHHfl. 
B paae o6o6maiomHX pa6oT n cneunajibHbix cSopHHKax npe/icTaBjieHbi MaTepnajibi 
no MOp4)OJIOmMeCKOMy pa3H006pa3MIO, H3MeH4HBOCTH CTpyKTypbl H BblflBJieHHK) 
rpaHHU nonyjiHUHH CBoGo^HOXMBymnx bh^ob xhbothmx h pacTeHMH, paccMOTpe- 
Hbi npoGjieMbi (t)eHoreorpa(J)MH n MMKpo^)HjioreHe3a (H6 jtokob, 1987; MaKoe,aoB, 
KopoTaeBa, 1999). 

HecMOTpn Ha nepcneKTHBHOCTb 4)eHeTHHecKoro nojxxojxa k H3yneHHK) nonyjin- 
Umh, b napa3HTOJiorHH oh pa3pa6oTaH oneHb cjia6o, a Mera^bi <J)eHeTHKH npwMe- 
hhiotch KpaHHe pe/iKO. BbmejieHne ^HCKpeTHbix (ajibTepHaTHBHbix) npH3HaKOB h 
mx M3yneHMe y napa3MTOB hocmt nnoHepHbiH xapaKTep m HanpaBjieHO npeHMyme- 
CTBeHHO Ha Bbipa6oTKy no^xo,aoB h onpe/jejieHMfl npnro^HOCTH mcto^ob ^chcthkh 
jxjih nonyjiHUMOHHbix Mccjie/iOBaHMM (OopTyHara, 1987; riyraneB, 1988; Thhchok, 
1995; Malashenko, Roytman, 1995). FlepBbiH 3Tan othx Hccjie^OBaHMH — onnca- 
HMe c^eHeTMHecKoro pa3HOo6pa3Hfl, oueHKa xapaKTepa h MacuiTa6a m3mchhmboctm 
O meJIbHbIX npH3HaKOB, BbIHBJieHMe nOJIHMOpC^HblX ^HCKpeTHblX npH3HaKOB, npH- 
torhbix rjih nonyjiHUMOHHoro aHajiM3a (Thhchok, 1995). 

MeTO^ojiorHHecKOH ochobom rim mynemin c^eHeTHKH uecTO# po,aa 
Proteocephalus nocjiyxHjia pa6oTa raH3ejieBOH h £p. (Hanzelova e. a., 1995), cpaB- 
hmbuimx 2 6jiH3Kopo^CTBeHHbix m Mop^ojiorHHecKM 6jim3kmx BH/xa Proteocephalus 
longicollis (chh. P \ exiguus ) h P. percae — napa3HTOB jiococeBM^Hbix pbi6 h o6biKHO- 
BeHHOTO OKyHH C MCn0Jlb30BaHHeM M0p(J)0MeTpM4eCKMX, 6MOXMMMHeCKMX M UMTO- 
reHeTMHecKMx mcto^ob. 06a Bvijxa 0Ka3ajincb reTepo3MroTHbiMM no 6 moxmmmhc- 
CKMM nOKa3aTeJ!HM M nOJIHMOp<t)HbIMH no (J)OpMe HJieHMKOB CTpo6MJlbI. ABTOpbl 
noKa3ajiM TaioKe, hto M3yHeHHbie BM/ibi pa3JiHHaiOTCfl no 5 jiOKycaM 3H3 mmob 3CTe- 
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pa3bi (EST), TpaHcaMHHa3bi (GOT) m (J)oc(J)orjiK)KOMyTa3bi (PGM) m nacTOTOM 
BCTpeHaeMOCTM (j)OpM HJieHHKOB CTpo6MJlbI. 

B ^ajibHenmeM npe^CTaBjieHne o (J)eHOTMnMHecKOM pa3HOKa4ecTBeHHOCTM 
P. percae w P. longicollis 6biJio pacuinpeHO, ycTaHOBJieHa H3MeH4HB0CTb (J)opMbi ro- 
JiOBHoro KOHua h penpo/iyKTHBHbix opraHOB (ceMeHHHKOB, xcjitohhmkob, jiona- 
CTen HMHHMKa), H3yneHa H3MeHHHB0CTb m (J)eHOTHnM4ecKaH CTpyKTypa 
P. torulosus — napa3MTa KapnoBbix pbi6 (AHMKMeBa, 2000). 

P. osculatus — napa3HT o6biKHOBeHHoro coMa Silurus glartis L. PteyneHMe 
P. osculatus npe^CTaBJineT MHTepec KaK napa3MTa e^HHCTBeHHoro eBponeiiCKoro 
npe/iCTaBMTejiH apeBHero h TenjiojiioOMBoro ceMencTBa coMOBbix. HeMHoronnc- 
JieHHbie ny6jiMKauHM o 6HOJiorHH 3Toro co^epxcaT rjiaBHbiM o6pa30M cbqjxq - 
hmh o ero BCTpenaeMocTM m ocoOchhocthx >KM3HeHHoro uwKJia. H3Becrao, hto 
P. osculatus — cneuH(j)HHHbiM napa3MT o6biKHOBeHHoro coMa m llimpoko pacnpo- 
CTpaHeH b UeHTpajibHOM m K)>khom EBpone. 3apaxceHMe coMa b mcHbix panoHax 
6jim3ko k 100%. HHTeHCMBHocTb 3apa>KeHHfl xo3HMHa HMeeT ce30HHbie KOJie6a- 
hmh, hto CBH3aHO c ro^MMHbiM umkjiom pa3BHTMH napa3HTa (fly6MHMHa, 1952; 
Ope3e, 1965; Scholz, Hanzelova, 1998). 

UejibK) HacTOHiueM pa6o™ HBHJiocb M3yneHMe (jDeHOTHnHnecKOH CTpyKTypbi 
P. osculatus. B 3SLJXBHy MCCJieflOBaHHH BXO£HJIO BbWeJieHHe /IMCKpeTHbIX npM3HaKOB 
m H3yqeHHe xapaKTepa mx H3MeHHHB0CTH Ha pa3Hbix 3Tanax penpo^yKTMBHoro ne- 
pHo^a nonyjiHUMM napa3MTa. 


MATEPHAJI H METO^bl 

MaTepnajioM nocjiyxHJia kojijickumh P.osculatus H3 eBponencKoro coMa Silurus 
glanis flarecTaHa, Jiio6e3Ho nepe^aHHan b Harne pacnopHxceHHe HHCTMTyroM napa3H- 
TOJiorHH PAH (MocKBa). H3ynajiH (f)eHOTMnHHecKyio H3MeHHHBOCTb npH3HaKOB, xa- 
paKTepM3yK>lUMX flBa He CB5I3aHHbIX Mewxy C060M OCHOBHbIX (JtyHKUMOHaJIbHblX KOM- 
njieKca uecTo^: npMKpenMTejibHbiH ((J)opMa rojiOBHoro KOHua) m Tpo(J)MKO-penpo^yK- 
THBHblH (THn CTpoeHMH, (J)OpMa H pa3Mep HJieHHKOB, (J)OpMa HHHHMKa M XCeJITOHHHKOB, 
c|)opMa h pacnojioxceHHe ceMeHHHKOB) (AHHKHeBa, 2000). Tpo(J)HKO-penpo^yKTHB- 
Hbie npH3HaKH aHaJIM3HpOBaJIH B 30He n0J10B03peJlbIX HJieHMKOB CTpoOMJI (CO C(J)Op- 
MHpOBaHHblMH penpO^yKTMBHblMH OpraHaMH, HO 6e3 HHU B MaTKe). YHHTblBaJlHCb 
CTaH/iapTHO (dporo £opcoBeHTpa;ibHo) pacnojio>KeHHbie Ha npenapaTax oco6h. 

B COOTBeTCTBHH C CC30HHOH £HHaMHKOH HHCJieHHOCTH P. OSCulatUS MaTepHa^ 
6bui crpynnHpoBaH b ^Be BbiOopKH. IlepBafl — Hanajio penpoziyKTHBHoro nepHO/ia 
(Mail, n = 49 3K3.), BTopan — KOHeu penpo/iyKTHBHoro nepno^a (Hiojib, 
n = 22 3K3.). ConocTaBJiHH HajiHHHe (J)opM npn3HaKOB, hx hhcjio h npHHa/uiex- 
HocTb k KJiaccaM nacTOT (JIapHHa, EpeMHHa, 1982) 6buiH c(j)opMHpoBaHbi jibq MaT- 
pHUbi pa3MepoM n ctpok, y mh oxe hh bix Ha n ctojtGuob, me n ctpok paBHO HHCJiy 
oco6en b BbiOopKe, a n ctoji6uob — HHCJiy nepeMeHHbix (Tpo(j)HKO-penpo£yKTHB- 
Hbix npH3HaKOB). riepBan BbiOopKa — 49 ctpok x 4 CTOJi6ua, BTopan BbiOopKa — 
22 ctpokh x 4 CTOJi6ua. Him (J)opM hjichhkob, ceMeHHHKOB h JionacTen HHHHHKa 
Hcnojib30Bajiacb 6HHapHan uiKajia: (J)opMbi PI , T1 , 01 OTMenajiHCb KaK e^HHHUbi 
(1), a cj)opMbi P2 , 72, 02 — KaK otohkh (2). fljin pa3Mepa hjichhkob (PS) ncnojib- 
30Bajiacb nopflAKOBaa iiiKajia: MejiKHe SP1 — 1, cpe/iHHe SP2 — 2 h KpynHbie 
SP3 — 3. EbuiH npHBjieneHbi pa3JiHHHbie Mera^bi CTaTHCTHHecKoro aHajiH3a: paH- 
roBOH KoppejiHUHH jum onpe/iejieHHH nonapHon B3aHM0CBH3H Mex^y npH3HaKaMH; 
KJiacTepHbin aHajiH3 — jum ouchkh pa3Hopo£HOCTH oco6en; aHa^H3 KaTeropH3o- 
BaHHbix — AaHHbix jxn9i npoBepKH rnnoTe3bi o nonapHon He3aBHCHMOCTH npH3Ha- 
kob; KaHOHHHecKHH KoppejiHUHOHHbiH aHajiH3 (AH/iepcoH, 1963; K3H£3 ji, 1975; 
OaKTOp H bl H.., 1989). 
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PE3yJIbTATbI 


B pe3yjibTaTe M3yneHHH Mop(J)OJiorHH P. osculatus 6buia BbiHBjieHa jtHCKpeTHaH H3- 
MeHHHBocTb cjiejtyiomHx npH3HaKOB: rojiOBHoro KOHixa, nojiOB03pejibix hjichhkob, ce- 
MeHHMKOB h HHHHMKa. Bcero 6biJio BbiziejieHO 12 c|)opM: 3 — no 4>opMe rojiOBHoro koh- 
ua (jiaHueTOBM^Han — SI , ^mpoBHAHan — S2 n GyjiaBOBHjmaa — S3), 2 — no 4>opMe 
hjichhkob (KopoTKne iiiHpoKHe — P.ln KBajtparabie — P2 ), 3 — no pa3Mepy hjichhkob 
(M ejiKHe — SP1 , cpejiHHe — SP2, KpynHbie — SP3), 2 — no 4>opMe ccmchhhkob (ok- 
pyrnbie — Tin OBajibHbie — T2) n 2 no (fx)pMe jionacTen HHHHHKa (TpeyrojibHbie — 01 
h npHMoyrojibHbie — 02) (pnc. 1). Otmchchm otkjiohchhh b pa3BHTHH ctpo6mji. Aho- 
MajiHH HHCJia h (JiopMbi nojiOBbix CTpyKTyp npHcyrcTBOBajin y 5 % ctpoGhji: OTcyrcTBHe 
unppyca hjih, Hao6opoT, jibohhoh KOMnjieKT b hjichhkc, CMemeHne HHHHHKa k uempy 
HJieHHKa, peayKUHH Jionac™ HHHHHKa, HenojiHoe pa3jiejieHHe hjichhkob. IlepecTpoHKa 
4>opMbi hjichhkob h hhhhhkb b CTpo6Hjie 6buia oOHapyxeHa b 3 % cjiynaeB. 

npH paHXCHpOBaHHH (|)OpM no KJiaCCaM HaCTOT H HCn0JIb30BaHHH nopHJIKOBblX ho- 
MepoB KJiaccoB oGHapyxceHO, hto b nepBOH Bbi6opKe npeo6jiaaajiH cpeaHne KJiaccbi 
nacTOT (3—6), k KOTopbiM npHHajuiexcajio 80 % (J>opM. K pejtKOH (J)opMe (2-h KJiacc) ot- 
HOCHJiacb TOJibKO ojma — SyjiaBOBHjiHaH cJiopMa CKOJieKca, k jioMHHnpyiomHM (9-h 
KJiacc) ojiHa — TpeyrojibHan (J)opMa JionacTen hhhhhk3. Biopan BbiSopKa xapaKTepH30- 
Bajiacb npeoGjiajiaHHeM Tpex $opM npH3HaKOB: jiaHueTOBHjiHOH (JiopMbi CKOJieKca, njie- 
HHKOB KOpOTKOH UIHpOKOH (J)OpMbI H OKpyfJIblX CCMCHHHKOB. 06e (|)OpMbI flHHHHKa BO 



Phc. 1. OopMbi npH3HaKOB Proteocephalus osculatus. 

1 — cfropMa rojiOBHoro KOHixa: SI — jiaHixeTOBM/iHafl, S2 — anpoBHUHaa, S3 — GyjiaBOBRUHaa; 2 — cJjopMa hjichhkob: 
PI — KopoTKaa uiHpoKafl, P2— KBaapaTHaa; 3 — cfropMa jionacieH aHHHHKa: 01 — TpeyrojibHaa, 02— npaMoyrojibHaa. 

Fig. 1. Variations of features Proteocephalus osculatus. 
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Ta6jinua 1 

BcTpenaeMOCTb cj)opM w nacTOT KJiaccoB npn 3 HaKOB b tmyx BbibopKax P. osculatus 


Table 1. Frequency of variations of features in two samples of P. osculatus 


npM3HaK 

BcTpenaeMOCTb (f)opM b Bbi- 
6opKax, % 

lOiacc MacTOT 


Maw 

HK)JIb 

Man 

HlOJlb 

Ckojickc, 4>opMa (5) 





jiaHiteTOBHjtHaH (SI) 

47 

80 

5 

8 

attpoBRUHaa (S2) 

37 

11 

4 

2 

6ynaBOBH/iHafl (SJ) 

16 

9 

2 

1 

HjieHMK, (j)opMa (P) 





KOpOTKafl lUHpOKafl (PI) 

55 

73 

6 

8 

KBajtpaTHa^i (P2) 

45 

27 

5 

3 

Hjichuk, pa3Mep (PS) 





MeJIKHH (PS1) 

10 

23 

1 

3 

cpejiHHH (PS2) 

82 

77 

9 

8 

KpynHbiM (PS3) 

8 

0 

1 

0 

CeMeHHHK, (J)opMa (T) 





OKpyrnafl (77) 

42 

82 

5 

9 

OBajibHaa (T2) 

58 

18 

6 

2 

Hhhhhk, (JjopMa (0) 





TpeyrojibHaa (01) 

75 

41 

8 

5 

npaMoyrojibHaa (01) 

25 

59 

3 

6 


btopom Bbi6opKe BCTpenajiHCb c oztHHaKOBon qacTOTOH. Bbi6opKH paanwHajiHCb TaioKe 
pa3MepHbiMM noKa3aTejiHMM hjichhkob. riepBan Bbi6opKa 6buia 6ojiee pa3Hoo6pa3Ha h 
npe^CTaBJieHa oco6hmh c mcjikhmh, cpe#HHMH h KpynHbiMH HJieHHKaMH, bo btopoh 
Bbl6opKe OCC>6h C KpynHbIMH HJieHHKaMH OTCyTCTBOBaJIH (Ta6jl. 1). 

OueHKa nonapHOH He3aBHCHM0CTH h B3aHMOCBH3H npH3HaKOB (Ta6ji. 2) noKa- 
3ajia, hto b nepBOH Bbi6opKe 6biJiH B3aHMOCBH3aHbi jx Be napbi npH3HaKOB, bo bto- 
pOH — HeTbipe. ripH 3T0M £JIfl BTOpOH Bbl6opKH 6bIJIH XapaKTepHbl 60 Jiee BbICOKHe 
noKa3aTejiH B3anM0CBH3H. 

nonapHan Ta6yjiHUHH npH3HaKOB oco6en H3 nepBOH Bbi6opKH BbiHBHJia TecHyio 
CBH3b KpynHbix h MejiKHx pa3MepoB HJieHHKa c ero (jjopMOH, a Taioxe c (JiopMOH ceMeH- 
HHKOB H HHHHHKa. HjieHHKaM KpyilHblX pa3MepOB COOTBeTCTBOBaJia KOpOTKaH LUHpOKaH 

Ta6jinua 2 

Pe3y^bTaTbi oueHKH nonapHon He3aBHCHMOCTH w B3anMOCB$i3H npH3HaKOB P. osculatus H3 jrnyx 

Bbi6opoK 


Table 2. Results of the analysis of pair-wise independence and relationship features of P. osculatus 

from two samples 


napbi 

npH3HaKOB 

BblHHCJieH- 
Hoe 3Hane- 
Hue Kpme- 
Phh x 2 (Xo) 

BblHHCJieH- 
HblM ansi X 2 
ypoBeHb 
3HaHMMO- 

CTM 

3HaMeHne 

paHroBoii 

Koppejia- 

UMH 

Kanaajia (r) 

BblHMCJieH- 
Hbiw ypo¬ 
BeHb 3Ha- 

HHMOCTM 

ansi r 

BblHMCJieH- 
Hoe 3Hane- 
HMe KpwTe- 

PHH X(xJ) 

BblHHCJieH- 
Hbiii ansi x 2 
ypoBeHb 
3H3HHMO- 

CTH 

3HaneHMe 

paHroBoii 

KOppejIH- 

UHH 

K3HA3^a ® 

BblHHCJieH- 
Hbiw ypo¬ 
BeHb 3Ha- 

HHMOCTH 

nasi r 



Bbi6opKa I 



Bbi6opKa II 


P, PS 

4.76 

0.09 

-0.3 

0.03 

9.07 

0.003 

-0.64 

0.002 

P, T 

3.11 

0.08 

-0.25 

0.08 

1.83 

0.18 

-0.3 

0.2 

P, 0 

0.17 

0.68 

0.06 

0.7 

5.71 

0.02 

0.51 

0.02 

I ) PS 

4.7 

0.09 

0.3 

0.03 

1.44 

0.23 

0.26 

0.24 

0, PS 

2.7 

0.26 

-0.23 

0.1 

4.48 

0.03 

-0.45 

0.04 

T, 0 

2.02 

0.15 

-0.2 

0.16 

1 

0.008 

-0.6 

0.009 


npHMenaHHe. nozmepKHyrbi 3 HaMMMbie c 5%-hhm ypoBHeM BbiHwcjieHHbie 3 HaMeHMH Xo (rwnoTe 3 a o He 3 aBM- 
cmmoctm OTBepraeTca) u 3 HaMMMbie K 03 (J)( 1 )HUHeHTbi paHroBOH KoppejiHUHM r. 
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Phc. 2. TpacJjHHecKoe npe/tcTaBJieHne nonapHoii TabyjiflUHH npM3HaKOB P. osculatus H3 BbiGopKH I. 

1 — 4)opMa h pa 3 Mepbi MJieHHKa; 2 — cJjopMa ceMeHHHKOB h pa 3 Mepbi naeHHKa; 3 — (fropMa HHHHHKa m pa 3 Mepbi MJie- 
HHKa; no och abcuncc — npH 3 HaKH; no ocn opanHaT — MacTOTa BCTpenaeMocTH oaHon (JjopMbi npM 3 HaKOB no otho- 
uieHHio k o 6 meMy nncay (^opM apyroro npH 3 HaKa, b %. 

Fig. 2. Graphic representation of pair-wise tabulation of features of P. osculatus from sample I. 



(J)opMa, oBajibHbie ceMeHHMKM m TpeyrojibHaa <J)opMa jionaereM HMHHMKa. Hjichmkm 
MejiKwx pa3MepoB mmcjim OKpyrjibie ceMeHHMKM h np^MoyrojibHyio <J)opMy JionaereM 
HHHHMKa. y reJIbMMHTOB M3 BTOpOM Bbl6opKH 6bUlH B3aMMOCBH3aHbI CpetfHMe pa3MepbI 
HJieHHKOB m KopoTKan uiMpoKaa MX c]x)pMa, OBajibHbie ceMeHHMKM m TpeyrojibHan <J)op- 
Ma JionaereM HMMHMKa. Pe3yjibTaTbi Ta6yjmuMM BbipaxceHbi rpa(J)MHecKM (pmc. 2 , 3 ). 




Phc. 3. TpacJ)M4ecKoe npeaciaBJieHHe nonapHoii TaOyjiHUMM npH3HaKOB P. osculatus H3 BbibopKH II. 

1 — cl>opMa naeHHKa n ero pa3Mepbi; 2 — (fropMa MaeHHKa h c{)opMa ceMeHHHKOB, c^opMa naeHHKa h c^opMa HHMHHKa, 

(hopMa HHMHHKa H ({jOpMa ceMeHHHKOB. 

06o3Ha4eHHH TaKne ace, KaK Ha pwc. 2. 

Fig. 3. Graphic representation of pair-wise tabulation of features of P. osculatus from sample II. 
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£A 


I 

II 

III 

PI (16) 

Pl(5) 

PI (5) 

P2(0) 

P2(14) 

P2(9) 

PS 1(0) 

PS 1(0) 

PS 1(4) 

PS2(12) 

PS2( 19) 

PS2(10) 

PS3(4) 

PS3(0) 

PS3(0) 

T1(0) 

T1 (12) 

Tl(8) 

T2(16) 

T2(7) 

T2(6) 

01(16) 

01(19) 

01(2) 

02(0) 

02(0) 

02(12) 


Phc. 4. Pe3yjibTaTbi KjiacTepHoro aHajiM3a npH3HaKOB P. osculatus m Bbi6opKH I. 

Flo och aScuHcc — KJiacTepbi h MacTOTti BCTpenaeMOCTH cfropM npH3HaKOB (b cjcoSicax). 

Fig. 4. Results of cluster analysis of features of P. osculatus from sample I. 

ripn onpeflejreHHH crpyKTypbi pa3HopoflHocTH rejibMMHTOB no coBOKynHOcra 4 
npn3HaKOB c Hcnojib30BaHneM icaacTepHoro aHann3a H3 nepBon Bbi6opKH 6buin 
nojiyneHbi 3 KJiacrepa (pnc. 4). nepBbin KJiacTep (33 % ot HHCJia oco6en b Bbi6op- 
Ke) npeflCTaBnann oco6h c kopotkoh mnpoKOH (J)opMon HjieHHKa, OBanbHOH $op- 
moh ceMeHHHKOB h TpeyrojibHOH (J)opMOH HHHHMKa. no pa3MepHOMy npw3HaKy K 


I 

II 

PI (15) 

phi) 

P2(0) 

P2(6) 

PS 1(0) 

PS 1(5) 

PS2(15) 

PS2(2) 

Tl(ll) 

T1 (7) 

T2(4) 

T2(0) 

01(8) 

01(0) 

02(7) 

02(7) 


Phc. 5. Pe3yjibTaTbi KjiacTepHoro aHajiH3a npH3HaKOB P. osculatus H3 Bbi6opKH II. 
06o3HaHeHHfl Taicne ace, KaK Ha pnc. 4. 

Fig. 5 . Results of cluster analysis of features of P. osculatus from sample II. 






Ta6jiHua 3 

KaHOHHqecKHe Koppejiflimn (Canr) Me>Kny HByMfl rpynnaMH nepeMeHHbix 
Table 3. Canonical correlations (Canr) between two groups of variables 



Canr 

3HaqeHMe KpHTepwa 

3HaqeHMe Kpme- 

YpOBeHb 3HaMMMO- 



Wilks Labmda 

PHfl x 2 

CTH P 

1 

0.994086 

0.00881754 

18.924 

0.0043 

2 

0.502333 

0.747662 

1.16322 

0.559 


3TOMy KjiacTepy npHHajuiexajiH uecrojibi co cpejtHHMH pa3MepaMH hjichmkob h 
KpynHbiMM. Btopoh KjiacTep (38 % ot uncjia ocoGen b BbiGopKe) o6pa30BajiM oco6m 
co cpe^HHMH pa3MepaMM hjichmkob h TpeyrojibHOH cJ)opmoh JionacTeH HHHHHKa. 
TpeTMH KjiacTep (29 %) 6biJi cc|)opMMpoBaH m3 ocoGen c npuMoyrojibHon cJ)opmoh 
JionacTeH HHHHHKa. B Hero TaKxe bouijih Bee rejibMHHTbi c mcjikmmm pa3MepaMH 
HjieHHKOB. Biopan BbiGopKa cocTOHJia m3 jx Byx KJiacTepoB (pnc. 5). IlepBbiH (68% 
HMCJieHHOCTH) 6bIJl npejtCTaBJieH OCoGhMH C KOpOTKOH UIHpOKOH (|)OpMOH HJieHH- 
kob, HMeKDmHMH cpe/mne pa3Mepbi m npeMMymecTBeHHo OKpyniyK) (|)opMy ceMeH- 
hmkob. Btopoh KjiacTep (32 %) oG'bejtHHHji ocoGen c OKpyrjibiMM ceMeHHHKaMH h 
npnMoyrojibHOH cJdopmoh JionacTeH HHHHHKa. B Hero bouijih rejibMHHTbi c hjichh- 
KaMH MejiKHx pa3MepoB, a Taoce ocoGh co cpenHHMH pa3MepaMH hjichhkob KBan- 
paTHOH H KOpOTKOH UIHpOKOH (J)OpMOH. 

fljiH oueHKH cxojiCTBa CTpyKTyp BbiGopOK GbiJiH ccJiopMHpoBaHbi UBe rpynnbi 
nepeMeHHbix. B ojmy bouijih uacTOTbi BCTpeuaeMOCTH (JiopM npH3HaKOB b KJiacTe- 
pax H3 nepBOH BbiGopKH (Tpn nepeMeHHbie). B npyryio — uacTOTbi BCTpeuaeMOCTH 
(J)opM npH3HaKOB b KJiacTepax H3 btopoh BbiGopKH (jme nepeMeHHbie). M3 TaGji. 3 
cjienyeT, hto Mexcay CTpyKTypon H3yuaeMbix BbiGopoK cyiuecTByeT cnjibHau Koppe- 
JIHUHOHHaH CBH3b (CTpyKTypbl 6JIH3KH). Cy m no K03(J)(})HUHeHTaM KaHOHHHeCKOH 
nepeMeHHOH, b nepBOH rpynne HanGoJibiuee bjihhhhc OKa3biBaiOT npH3HaKH, bo- 
uiejuune b nepBbin KjiacTep: KopoTKau uinpoKau cJiopMa HJieHHKOB h TpeyrojibHau 
(JiopMa JionacTeH HHHHHKa. 

Ko3(J)ci)HUHeHTbi nepBOH KaHOHHuecKOH nepeMeHHOH 1 -h rpynnbi nepeMeHHbix 
(Tpex KJiacTepoB P. osculatus H3 BbiGopKH I) 

Coefficients for the first canonical variable from group 1 of variables 

1 0.948719 

2 0.0262663 

3 -0.0812679 

Bo btopoh rpynne — npH3HaKH 2-ro KJiacTepa: OKpyrjian (JiopMa ceMeHHHKOB h 
npuMoyrojibHan (JiopMa JionacTeH HHHHHKa. 

Ko3(J)(J)Hu l HeHTbi nepBOH KaHOHHuecKOH nepeMeHHOH 2-h rpynnbi nepeMeHHbix 
(jlByx KJiacTepoB P. osculatus H3 BbiGopKH II) 

Coefficients for the first canonical variable from group 2 of variables 

1 0.169318 

2 -0.935494 

3HaKH K03(J)(J)HUHeHTOB npH nepeMeHHbix, bhochiuhx HanGojibiunn BKJiajt b cxoji- 
ctbo rpynn, Gbuin npoTHBonojioxcHbi. CjiejtOBaTejibHO, jijih nepBOH BbiGopKH 
P. osculatus xapaKTepHa Gojiee BbicoKau BbipaxceHHOCTb npH3HaKOB PI , SP3 , 712, 
07, a hjih BTOpoii — P2 , SP1, T1 , 02. 
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OBOOKJEHHE 


H3yneHMe (jjeHOTHnHnecKOH h3mchhhbocth P. osculatus noKa3ajro, hto nonyjin- 
Uhh napa3HTa b penpojiyKTHBHbin nepnoji MMeeT cjioxtHyio (jjeHOTHnnHecKyio 
CTpyKTypy h pa3HOKanecTBeHHa no npn3HaKaM, xapaKTepH3yiomHM ocHOBHbie 
(|)yHKUMOHajibHbie KOMnjieKCbi uecTOji: npnKpenjieHMH, tpo(|)hkh m penpojiyKUHH. 
llpnMeHeHMe pa3JiHHHbix mctojiob CTaracTHHecKoro aHajiH3a no3BOJinjio BbincHHTb 
B3aMMOCBH3b OKCTepbepHbIX (({)OpMa M pa3MepbI HJieHMKOB) npM3HaKOB C npH3Ha- 
KaMn BHyTpeHHMX CTpyKTyp ((J)opMa ceMeHHHKOB n jionacTeM HHHHHKa). Han6ojib- 
men pa3Hopo,aHOCTbK) oOjiajiaiOT CTpoGnjibi c kopotkhmh m iumpokmmm HJieHHKa- 
mh, cpejin KOTopbix BCTpenajmcb npejiCTaBHTejin Bcex Tpex pa3MepHbix rpynn 
(MejiKne, cpe^Hne m KpynHbie). GrpoGHjibi c HjieHHKaMH mcjikmx m KpynHbix pa3- 
MepoB pa3JiMHajiMCb npn3HaKaMH penpojiyKTHBHbix opraHOB: CTpoOnjibi c KpynHbi- 
mm HJieHMKaMM HMejiH OBajibHyio (J)opMy ceMeHHHKOB h TpeyrojibHyio (jjopMy jiona- 
CTen HMHHMKa, a MejiKne — OKpyrjiyio (J)opMy ceMeHHHKOB h npaMoyrojibHyio (|)op- 
My jionacTen HHHHHKa. Oco6h co cpe^HHMH pa3MepaMH hjichhkob 
XapaKTepH30BaJIHCb CB 060 JlHbIM BapbHpOBaHHeM (j)OpM npH3HaKOB ceMeHHHKOB H 
HHHHHKa. Pa3MepHaa CTpyKTypa ctpoGhji c KBajipaTHbiMH HjieHHKaMH 6ojiee npo- 
cran. OHa npe^cTaBjieHa HjieHHKaMH TOJibKO cpe^Hnx h mcjikhx pa3MepoB. MejiKne 
pa3MepbI HJieHHKOB B3aHMOCB5I3aHbI C OKpyrjIbIMH CeMeHHHKaMH H npflMOyrOJIb- 
HblMH JIOnaCTHMH HHHHHKa. CrpoOHJIbl C HjieHHKaMH epejIHHX pa3MepOB TaK xce, 
KaK H CTpo6HJIbI C KOpOTKHMH IHHpOKHMH HjieHHKaMH, XapaKTepH30BaJIHCb CBO- 
6ojxhhm BapbHpOBaHHeM (jjopM BHyTpeHHHX opraHOB. Cy j\n no onncaHHHM h pn- 
cyHKaM P. osculatus H3 eBponencKHX comob TeppHTopHH Pocchh (Ope3e, 1965), 
HemcKOH Pecny6jiHKH h BeHrpnn (Scholz, Hanzelova, 1998), BbiHBjieHHaa hbmh 
pa3Hopo£HOCTb CBOHCTBeHHa BHay b npeaejiax ero apeajia. 

KaK H3BeCTHO, (JieHOTHn — 3T0 COBOKynHOCTb Bcex BHyTpeHHHX H BHeiHHHX 
CTpyKTyp H (JiyHKUHH JIBHHOH 0C06h, pa3BHBaiOIUaflC5I KaK OJIHH H3 B03M0XCHbIX Ba- 
pnaHTOB b onpejiejieHHbix ycjiOBnnx (516jiokob, 10cy(J)OB, 1989). Pa3HOKanecTBeH- 
HOCTb oco6en HBjineTCH BaxcHbiM cbohctbom jiio6oh nonyjmuHH xchbothmx, a H3- 
MeHeHne CTeneHH h xapaKTepa pa3HOKanecTBeHHOCTH — cymecTBeHHan CTopoHa 
jlHHaMHKH nonyjiHUHH (riojiHKOB, 1975). nojiyneHHbie HaMH jiaHHbie no h3mchhh- 
bocth P. osculatus Ha pa3Hbix 3Tanax penpoayKTHBHoro nepnojia ero nonyjinuHH, 
Ha Ham B3ni5W, CBH3aHbi npexcjie Bcero c ajianraBHbiMH npncnocoSjieHHHMH napa- 
3HTa K OCOSeHHOCTHM ShOJIOTHH X03HHHa. IlepHOJl nOJIOBOrO C03peBaHHH 
P. osculatus (Man—aBrycT) coBnaaaeT c ce30HHbiMH H3MeHeHHHMH SnojiorHHecKoro 
UHKjia xo3HHHa — coMa. Com — MajionoziBHxcHbiH jiohhmh xhiuhhk, ojma H3 ca- 
Mbix ocejuibix pbi6. B TeneHne Been xch3hh (jicchtkh jieT) non™ KpyrjibiH rojx com 
xcHBeT b ojihoh h toh xce HMe. BecHOH c nporpeBaHneM bojim (b Hanajie anpejin) oh 
nojiHHMaeTCH no peKe, 3axo£HT npn otom b noHMy h noeMHbie 03epa, rjxe HepejiKO 
h HepecTHTCH. C cepejiHHbi hiojih nocjie HepecTa com B03BpaiuaeTcn b hmm. Bec¬ 
HOH h jieTOM nHTaHne coMa pe3KO pa3JiHHaeTca. HanSojiee hhtchchbho com nma- 
eTCH BecHOH. 3a oto BpeMH HHjieKC noTpe6jieHHH cocTaBjmeT 74% ot Been nnmn, 
CEejieHHOH 3a TOR. OCHOBHbIM 06 beKT 0 M nHTaHHH COMa BeCHOH HBJIHeTCH Bo6jia 
pa3MepoM ot 10 jxo 26 cm. JieTOM com cjia6o oOecneneH nninen. IlpeHMymecTBeH- 
ho 3to CKaTbiBaiomancH c HepecTHjinm MOJiojib pbi6 3—5 cm juihhm (OopTyHaTOBa, 
1962). 

BaxcHenmen ocoSeHHOCTbio rejibMHHTOB hbjihctch cnocoSHOCTb k juiHTejibHO- 
My npeObiBaHHio Ha jihhhhohhoh ctbjihh h HeojiHOBpeMeHHOMy pa3BHTHio, hto y,a- 
jiHHHeT penpojiyKTHBHbiH nepnoji nonyjinuHH (Ieshko, Anikieva, 1992). 3a,aep>KKa 
oco6en Ha jihhhhohhoh CTajinn h nocjiejiyiomee hx HeojiHOBpeMeHHoe co3peBaHne 
npHBOjiHT k TOMy, hto oraejibHbie rpynnnpoBKH rejibMHHTOB pa3BHBaiOTCH npn 
pa3Hbix ycjiOBHHx BHemHen cpejibi. PejibMHHTbi coMa H3 nepBOH BbiOopKH co3peBa- 
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K)T npn TeMnepaType Bojxbi 15° b nepnojx npejXHepecTOBOH MHrpaixHH xo3AHHa, xo- 
pouio oGecneneHHoro nnmeM. rejibMMHTbi H3 btopom BbiGopKH pa3BHBaiOTCA npn 
6ojiee BbicoKOM TeMnepaType (25°) m HejxocTaTOHHOH kopmoboh 6a3e (|)H3HOJiorH- 
necKM HeaKTHBHoro xo3HHHa (nocjie HepecTa). TaKMM o6pa30M, (JieHOTHnHHecKaA 
CTpyKTypa P. osculatus n ee jXHHaMHKa b pa3Hbie nepnojxbi penpojxyKTHBHoro ixHKJia 
nonyjiHUMM onpejxejiAiOTCA cnemn|)HHecKHMH ocoGchhoctamh pearnpoBaHHA re- 
HOTnna BHjxa napa3HTa Ha onpejxejieHHbie ycjiOBHA cpejxbi b npejxejiax ero HopMbi 
peaKUHH. Pa3BHTHe MancKon rpynnnpoBKH b GjiaronpnATHbix ycjiOBHAX conpnxce- 
ho c Gojiee nojmon peajiH3aixneH HopMbi peaKixnn BHjxa no cpaBHeHHio c niojib- 
ckoh, co3peBaiomeH b 3HanHTejibHO xyjxmnx jxjia BHjxa ycjiOBHAX. 

IlepepacnpejxejieHHe BCTpenaeMOCTH m nacTOT (J)opM npn3HaKOB P. osculatus b 
pa3Hbix BbiGopKax OTpaxcaiOT ajxanTHBHyio HepaBHOixeHHOCTb OTjxeJibHbix (Jichoth- 
noB k oGnTaHHK) b pa3Hbix OKOJiOTMHecKMx ycjioBHAX. nojiyneHHbie HaMH MaTepna- 
jibi no3BOJiAK)T npejxnojioxHTb, hto (|)eHOTHnbi P. osculatus c kopotkhmh uinpoKH- 
mm HJieHHKaMH Gojiee ycTOHHHBbi k (|)aKTopaM cpejxbi, neM (|)eHOTHnbi c KBajxpaT- 
HbiMn HJieHHKaMH. Ohh ajxanTnpoBaHbi k Gojiee mnpoKOMy jxnana30Hy TeMnepaTyp 
H oGjiajiaiOT 60Jiee BbICOKOH XCH3HeCnOCOGHOCTbK) H yCTOHHHBOCTbK) K JieHCTBHK) 
HeGjiaronpHATHbix (|)aKTopoB. TojibKO cpejxn rejibMHHTOB c kopotkhmh uihpokhmh 
HJieHHKaMH CTpoGnjibi BCTpenaiOTCH oco6h c KpynHbiMH pa3MepaMH hjichhkob, ko- 
Topbie KoppejinpyioT c oGllxhmh pa3MepaMH ctpoGhjim (AHHKneBa, 1992) h hmciot 
COOTBeTCTBeHHO Gojiee BblCOKyiO nJIOJXOBHTOCTb. 

nojiyneHHbie HaMH jxaHHbie no3BOJiAK)T BbmeJiHTb jiBa ochobhhx (JxaKTopa, on- 
pejxejiAiomHe (JieHOTHnHHecKyio CTpyKTypy P. osculatus. riepBbin — HacjiejxcTBeH- 
Haa HeojiHopo^HOCTb cocTaBa, o neM cb HjxeTe ji bCTByeT xapaKTep H3MeHHHBocTH h 
HBJIHHHe aHOMaJIHH B CTpoeHHH OCOGen. BTOpOH (JiaKTOp — OCoGeHHOCTH XCH3HeH- 
hoto UHKJia napa3HTa KaK HHTerpnpoBaHHoe OTpaxceHne ero ajxanTHBHbix cBA3en c 
xo3ahhom. Pa3HOo6pa3He BHyTpnnonyjiHUHOHHOH CTpyKTypbi h JiaGnjibHOCTb co- 
CTaBJiAiomHx ee nacTen abjiaiotca ojxhhm H3 MexaHH3MOB, cnocoGcTByiomHX nojx- 
jiepxcaHHio AHHaMHHecKoro paBHOBecnA nonyAAUHH P. osculatus b MeHAioinnxcA 
yCAOBHAX CpeAbl oGHTaHHA. 

Abtopm GjiarojiapAT jx. 6. h. B. W. Ope3e (HHIIA, MocKBa) 3a npejxocTaBJieH- 
hmh MaTepnaji, ixeHHbie coBeTbi h noMomb b paGoTe. 
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neipo3aBOflCK, 185610 


PHENOTYPE STRUCTURE AND ITS DYNAMICS AT DIFFERENT STAGES OF 
THE REPRODUCTIVE PERIOD OF PROTEOCEPHALUS OSCULATUS (CESTODA: 
PROTEOCEPHALIDAE) - A PARASITE OF CATFISH (SILURUS GLANIS L.) 

L. Anikieva, V. Kharin 

Key words : fish paratites, phenotypic variability. 

SUMMARY 

Discrete variability of four P. osculatus characteristics descriptive of cestodes' major 
functional complexes: attachment and trophic-reproduction, was determined. Phenotypic 
diversity of P. osculatus from 2 samples collected at different stages of the population 
reproductive period was analysed. Unequal adaptation of phenotypes to the ambient 
conditions was hypothesised. 
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